assess their own thought processes in an internal dialogue similar to reasoned debate among group members; and to represent features of the world, not just as your perspective or my perspective, but as objectively true, as facts.
Evolutionary psychology is a crowded market. There's no shortage of books telling a story about how chimp-like ancestors turned into modern humans. A Natural History of Human Thinking is part of a sub-genre that sees the problems and solutions as fundamentally social. It was the demands of dealing with other agents, rather than technological problems, that were the primary drivers of human evolution, and these demands were met, not by expanding and adjusting general-purpose cognitive mechanisms, but by evolving distinctively social ways of thinking. Within this sub-genre, Tomasello's book has two major selling points. First, following Sterelny's The Evolved Apprentice (2012) , it makes a serious attempt to bridge the gap -to explain the kind of cooperation that must already have been in place to enable the evolution of language and culture. This is the crucial 'joint intentionality' stage of Tomasello's model. Second, it is more cognitive than other, similar stories -it tries hard not only to reconstruct the behaviour of our forebears, but to explain what was going on inside their heads. Both of these ambitions are fulfilled only in part.
The problem with Tomasello's bridge is that he attempts to support it with studies of young children, who are not a good model of culture-less, language-less early humans. The language of one-to three-year-olds may be limited, but their behaviour and ways of thinking have already been shaped by thoroughly modern humans -their parents and other caregivers. Acknowledging this kind of evidential problem, Tomasello suggests that it is the logic of his stage model that really counts. No matter when or exactly how they did it, our ancestors must have gone through something like joint intentionality to get from a chimp-like state to our current way of life. Well, yes and no. Yes if we accept this book's characterisation of the start and end points. No if we doubt, along with many primate researchers, that chimpanzees are quite as smart as Tomasello suggests, or, in the company of some linguists, that modern humans are really so keen to inform rather than manipulate in their use of language.
But even if we embrace the sequence of three stages -which is certainly plausible and clearly drawn -if it's only the logic that counts, the sequence might unfold ontogenetically, wholly in the course of human development. Perhaps we are born competitors with individual intentionality and become pair-wise collaborators with joint intentionality through the enculturation and language learning which give us, in maturity, collective intentionality.
A natural objection to this idea is that there must be some inborn differences between us and our chimp-like ancestors -genetically inherited cognitive adaptations -that make possible enculturation and language learning. That is surely right, but Tomasello's analysis is pitched so high -so preoccupied with intentionality -that some good candidates may be overlooked. Drawing on the work of philosophers and historical figures in developmental psychology, such as Vygotsky and Piaget, but ignoring contemporary cognitive science and neuroscience, this book is resolutely focused on the most complex kinds of thinking. It overlooks the myriad 'subpersonal' processes that go on inside our heads -the perceptual, attentional, motivational and motoric mechanisms that beaver away below the intentional surface. It could be genetically-based changes to these mechanisms -such as the inborn human tendency to look at faces, and to enjoy contingent interaction -that lay the foundations for enculturation.
But these reservations should not detract from Tomasello's achievement. Especially when discussing communication, the breadth of his scholarship and clarity of his analysis are truly impressive. There's a tendency in evolutionary psychology and beyond to see language as the Rubicon -the thing that changed everything -but very few authors are able to lay out in detail the full range of challenges and opportunities that language presents. So, in this respect and many others, this is an important book. It offers a subtle and authoritative contemporary statement of the view that human thinking -which yields both beautiful ideas and nasty Skimmingtons -is naturally and fundamentally social. How did you end up a professor and curator without a college degree? I'd like to blame the lack of a college degree on the 60s, but dyslexia was the reason. I graduated last in my class in high school and flunked out of college seven times. I read words letter by letter and have virtually no short-term memory. Reading is still the hardest thing I do in my life. I discovered early in my career that if I worked on subjects others had neglected or simply not thought of, there really wasn't much of anything to read. My first job was at Princeton University as a technician in their natural history museum. My boss, Don Baird, taught me how to write research papers and NSF grants. One of my first papers was in Nature, so Princeton promoted me to research scientist status. Shortly thereafter I was hired by Montana State University to be the curator of paleontology at the Museum of the Rockies. I wasn't able to have students, or write NSF grants, or teach classes, but that all changed when I received my honorary doctorate and the MacArthur Fellowship.
When did you first become interested in biology? I was born loving nature, but on the plains of Montana, where I was raised, there was precious little living nature to observe. At a very young age I began collecting
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Cretaceous fossils, and at the age of eight I found my first dinosaur bone. Failing all subjects in school from K through 12, I survived the stigma of my shortcomings by living an imaginative life as a dinosaur hunter, both in the Cretaceous, and in my back yard. Based on the fossils I discovered near my hometown I recreated miniature ecosystems using weeds for trees, and a long ditch for the inland sea. To this day I still walk through the Cretaceous formations envisioning the scenes as if I were there millions of years ago.
Do you have a favorite discovery?
I love finding anything! I get just as excited finding a dinosaur that I've found many times before, as discovering a brand new species. My favorite discovery was finding one of the world's first dinosaur embryos. Dinosaur eggs had been found for many decades, but no one had really popped them open to see what was inside. I took a hammer to all the eggs my field crews were discovering and after a while I finally found an egg containing a tiny embryonic skeleton. I figured glue was cheap and the eggs that I didn't find anything in could just be glued back together. It seems funny to me that people had not broken them open before. Yet, even after showing people that breaking them open was a productive method, most students and colleagues are still reluctant to open them with a hammer, and insist on CT scanning them or X-raying them or doing anything short of breaking them open. Taking advantage of other people's preconceived ideas has become my niche for discovery. It makes dyslexics like myself look as if we're thinking outside the box when in reality we're probably just naïve from being unread.
You teach at a university and work at a museum. Do you consider yourself an academic or a public educator? I think they are the same. I'm in the education business and think it's just as important to share my ideas with third graders as college students or colleagues. I write scientific papers, and popular books and articles, give technical and public lectures to all ages, and have a couple of TED talks. For me its all about stimulating people's interest in science, in particular the biological sciences.
Do you have any insights concerning education in America?
I think we can all agree that it doesn't work well, but I do think it falls on the shoulders of all us college and university professors who profess to teach teachers. If we expect kids to know about evolution, for example, we need to be teaching the teachers about evolution. And, its not enough to hope that the teachers in training will seek us out, we instead need to be seeking them out, and work with them until we know they understand the scientific process, and how inductive reasoning works, and why deductive reasoning isn't science. Beyond that, and from my perspective, the greatest failure of the entire system, K through 16, is how it deals with people whose brains simply work differently. Schools need to be able to enhance the education of both the 'dys-spatial' linear thinkers, and the dyslexic spatial thinkers! Do you have a favorite book? Reading is too difficult to be fun, but I do love books, especially those with lots of pictures and diagrams! Two of my favorite books are written by two of my favorite scientists, Scott Gilbert's Developmental Biology, and Brian Hall's Bones and Cartilage. I like a lot of kid's books including the ones I've written that have lots of pictures.
What is the 'dinochicken project'?
The dinochicken project is an evodevo project I'm involved in along with my colleague Hans Larsson at McGill University and a couple of post docs here at Montana State. We are primarily trying to understand how short-tailed birds evolved from long tailed birds and non-avian dinosaurs to then see if we can possibly reverse the process and create a bird with a long bony tail. We would also like to discover the pathway that led from the three fingered hand of non-avian dinosaurs to the fused complex of the wing hand, and see if that is possible to reverse as well. It's a privately funded project to help get kids and the general public interested in developmental and evolutionary biology.
What is the future of dinosaur paleobiology? Historically, dinosaur paleontology has been about finding and naming new species, but more recently there has been a move toward gaining specimens and data for growth, behavior, and phylogenetic studies. I think the future will see the acquisition of much larger specimen collections and data sets with more emphasis on determining variation, biogeography and attempting to understand their evolutionary development.
If you were just starting in paleobiology what would you work on? Fifteen years ago a couple friends and I initiated what we called the Hell Creek Project, a multidisciplinary, multi-institutional collection and study of the upper Cretaceous Hell Creek Formation in eastern Montana. We collected geologic samples and the fossil remains of vertebrates, invertebrates, plants and every conceivable kind of data that we thought possible to acquire. When we finally finished this past summer we had made one of the largest dinosaur collections ever, and now have a pretty good understanding of the ontogeny and evolution of the dinosaur Triceratops, but I think its just the tip of the iceberg and if we were to collect for another 15 years we might actually have enough specimens and data to begin to understand what a dinosaur dominated ecosystem was really like. In other words, I think we are just at the very beginning of understanding dinosaurs as living animals in their ecosystems.
